Dye-sensitized upconversion nanocomposites for ratiometric semi-quantitative detection of hypochlorite in vivo.
Ratiometric fluorescent sensors, which can provide a built-in correction for environmental effects, have attracted significant attention for analytical sensing and optical imaging with the potential to provide a precise and quantitative analysis. Herein, we report a strategy based on dye-sensitized upconversion for the design of dual-excitation upconverion ratiometric probes possessing same emission peaks under a large separation in the excitation spectra (980 nm and 808 nm). Specifically, effective enhancement of upconversion luminescence could be attributed to Cy787 dyes present on the surface of nanoparticles, and it subsequently decreased upon the addition of ClO- under an 808 nm irradiation, whereas the signal under 980 nm excitation remained essentially constant, thus allowing for quantitative ratiometric monitoring of ClO-. The rationally designed dye-sensitized upconverion nanosystem exhibits excellent sensitivity for ClO- with a quantification limit of 3.6 nM in aqueous solutions. We have also demonstrated that the designed nanoprobe is a promising material for semi-quantitative detection of ClO- in an arthritis mouse model.